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CAPCOM Frank, when Bill wakes up, give me a 
holler. I've got a message for him too. 

SC Houston, Apollo 8. 
CAPCOM Apollo 8, Houston, go. 
SC Roger. Are the guidance boys busy this 

morning? 
CAPCOM They say they are. 
SC I just worked outa NAV . . . to move my 

landing logitude 6 degrees. east. I just want to compare 
with what they've got based on the same burn time (garble) 
3 4 hours ) based on the bias impact longitude determined from 
the P37 which is wrong. I'm indicating that I'de get a 
600 foot per second Delta VC burn plus and my Delta VX changes 
to a minus 11.6 feet per second. I'd like to have that 
verified if I could. 

CAPCOM Roger Jim. Stand by and I'll see if they 
copied all that. 

CAPCOM Apollo 8, Houston 
SC Go ahead. 
CAPCOM The voice isn't too great right now and 

the guidance troops didn't get all that. How about waiting 
about 2 or 3 minutes, we'll flop on the antennas and we 
should get good voice transmission from you and then repeat 
it would you please. 

SC Roger. 
CAPCOM Okay. 
CAPCOM Apollo 8, Houston. How do you read? Over. 
SC Loud and clear. 
CAPCOM Roger. We're reading you much better now, 

Jim can go ahead with his transmission to the guidance troops. 
They nave one question before he starts. They would like to 
know what his view (garble) was at 114 hours. Over. 

SC Roger. Wait one. The . . . at . . . was 
plus 07972. 

CAP Roger. Plus 07972. Apollo 8, this is 
Houston. We are ready to copy your data when you are ready, 
Over. 
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SC Okay Houston. Based on the P37 with 
minus.. solution, I got an impact longitude of minus 160.95. 
I biased it to get an impact latitude - longitude of 163.75. 
I wanted to change my impact point 30 degrees to the east 
and I tried to determine what my . . . burn primers would be 
to do this and I got a Delta VX burn of minus 11.6 and a 
Delta VC of plus 600. Delta VY is zero. So that changed 
my previous Delta VX burn from minus 50,2. I just want to 
know if that meets with their approval. 

CAPCON Roger Jim. We copy and will run it 
through the mill and give you an answer. 

PA0 Apollo Control, Houston,, at 98 hours, 
28 minutes into the flight of Apollo 8. 
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CAP CClM This is Zpc,llo Youstnn at 98 hour? 57 minutes 
into t l-a e flight of Ap01h 8. The Apollo 8 spacecraft now 
179 985 nautical miles away from earth. Current velocrty r-Iet1-?e 
to earth 4124.3 feet per second. Capsule Communica:or,Jerry 
Carr has passed aiong some flight plan update information 
to Apollo 8 and we will listen to that now. 

CAP COM Apollo 8, Houston 
SC Go ahead, Houston, Apollo 8 
CAP COM Apollo 8, This is Houston with a flight 

plan update. 
SC Go ahead. 
CapCOM Roger. At 100 hours 30 minutes change 

star number 02 from one set to two set. Over. 
SC Roger. Stars 02 from one set to two stat - 
CAF COM --Roger. Also set number 2 change star 

number 11 to star number 7. Over 
s c Roger. 11 tc 7. 
CAP COM Roger Then after star set number 3 intiate 

PTP again Pitch 1G Yaw 45, Over 
SC Pitch 10 Yaw 45 
CAP COM Roger. At 101 hours 30 minutes delete the 

earth horizons settings. Over 
SC 101 30 delete the earth horizons settings, 
CAP COM That's affirmative. The folks here are evaluating 

the thermal situation looks 
like you will be out of PTC rather at an extended period of time. 
That's the reason we have you initiating PTC again there around 
101 as sonn as you finish those three star sightings. N e are 
still working on the buff about the next ten hours. after 
1, p 5 )> 3 IJ y s we are looking at the thermal situation.and the 
SfzAl sighting situation and we will. be giving you more update 
lar i r :>r, . Ove 1:. 

s c: Roger. We really don't have a thermal 
jjroblem at all now. All indications here are normal. 

c;p ? c 0 M Roger. Everything looks okay, just trying 
to ir?ok dc::cn the track aways. 

SC I've often look down that way too. 
CAP CO!I Roger. 
SC . . . 
CAP CCM Okay. Apollo 8, houston. 
SC Go ahead, Houston. 
CAP COM Roger. Frank would like to Lalk to you 

a minute or two about the auto unny you have been seeing 
throughout the nation. 

SC 
CAP CUM roblems you have run into so 
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CAP COM far are due to some unkown source, probably 
EM1 alike loading your T and C trunion cell it's now 91, So 
it really doesn't represent your true training angle. Now this 
loading problem we don't feel implies any decrease in the 
realibility in your C and C at all. lie think that the best 
way circumvent the problem is to cycle the optic zero switch 
to off and then on prior to using the optic switch to any 
purpose. And with that procedure I think you probably went 
have any more problems. Over 

SC Roger. Jerry I notice one difference in 
REFS band and first we have trouble with and we got....... 
'retice in the first ".. anomal option that was the very 
e"rne procedure that . . . 

SC Roger. JCopy. 
PA0 Apollo Control Houston, Apollo 8 is a bit 

over 4000 thousand nautical miles away from that point in 
the flight pad. Will be recaptured by the earths . . . influence. 
So at 99 hours 1 minute into the flight this is Apollo Control 
Houston. 

End of tape 
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PA0 This is Apollo Control, Houston, at 99 
hours, 33 minutes into the flight of Apolio 8. Apollo 8 cow 
178,529 nacltical miles away from earth. It's current velocity 
relative to earth is now reading 4141 feet per second. We ' vu 
had some conversation with Apollo 8, since our last report, 
and we"i1 play that now. 

CAPCOM Apollo 8, this is Houston. We are to come 
back on your entry navigation calculations. Over. 

SC Go ahead. 
CAPCOM Roger. We went through the charts and 

got exactly the same answer 3s you got. Looks like your 
procedure is very good. Looks like . . a real good head, you 
remembered to average out the velocity. We aiso wen' ahead 
and computed the problem to verify the chart and got a good 
solut~.on = Over, 

SC Roger. Thank you very much. 
CAPCOM You're welcome. 
SC Now if we can get our state pictures to 

agree, we'll be in business. 
CAPCOM No sweat. 
CAPCOM Apollo 8, Houston. Apollo 8, Houston. 
SC Go ahead. 
CAPCOM Roger, Frank. Is Jim listening? 
SC Listening. 
CAPCOM Roger. On your question about the option. 

Program 40 fits the preferred flag,...the next P52 will come 
up option 1, subsequent alignments after that come up option 
2. Over. 

SC All right.. We understand. So 40 will have 
to come up with a (garble) burn with an option (garble) 

CAPCOM Roger. Now concerning your restart ths: 
happened in Lunar oribt, for the peace of mind of the computer 
people, and the XIC folks, we have a question. -Did Verb 34 
enter to a flashing Verb 51 and P22 caused a restart, Over s 
------C-pGL-- That sounds like fi was it. 

_ .-_---I_ 

CAPCOM Roger. Thank you Jim. 
SC That must be a "no no". 
CAPI;OM Yes Yes, that is a Xo No. 
SC That almost caused an unscheduled EVA too, 
CAFCOFI Apm, Houston. Biomed switch center. 

Over, 
SC 3,2, 1, MARK. 
CAPCOM Roger, Your >lARK. 
P I.0 Apollo Control, Houston. You heard conver- 

sation exchanges between Jerry Carr here at the Xission Control 
Center and both Jim Love11 and the spacecraft commander, Frank 
Borman. Bill Anders apparently must still be in a rest per<od. 
So at 99 hours, 36 minutes into the flight of Apollo 8? this 
is Apollo Control, Houston. 



P 2.0 ri-k.15 is Apollo Control, Houston? st 
ioo tlours, 1:' nis vtes into the flight of Apollo 8. 21 p 0 1 1 !.) 
8 1s now 17h.266 nautira; milet; away from earth. 0 u r 
current velocity re3dir.g relative to earth is GlCl feet per 
second. Let's hark . . back to one of our earli,er air to 
ground discussions, an earlier reFerence to restart and 
unscheduled EVA involved a bit of banter "In the part of 
spacecraft commander, Frank Boyman. Apparently yesterday 
in Lunar orbit, .Lim Love11 x~~rking with his comp.ltor, got' 
one of his verbs or nouns a bit t-distod. The c"rrlJJ*Er r7ac t:'a --- .---__---- 
;:redic;ably ')y giving a resto~t. Thxs came as up-titxpeiied _ ~-.- __-__: __..__ -.----.---- 

/+nti .._t 0 L. it- crew. F r a D, k t s r * _fyL-f--~yc-g .---*re--qF-y-$g .ma-;;> )- -- 
indicated that ;lij felr a momen: or -JWCI a.hout tossirlg ,17) 

,/2=-L iye've h a d c~:id'r'onal conversation -pi I h tl!c ----~---x creti-?tTco 
the Las. I r e a 0 t t 3 Ii c.; we'll play that new, 

c A P c u Y Apollo 8. this is iiousttctn. It is ahouri 
time for us to zrart keeping track of same command mI-.dultI: 
RCS temperatures, so when vou get 3 chdn:t, T,e'd like .ths> 
reading now. and we'll try to repeat it about every 8 hcdrs 
or so. 

SC Okay, we'll &et them for you right ~(xv. 
CAi'COX Roger. 
SC IOU want the rnf):or off the Lest meter, 

right: 
CAPCQM Thai's af'irmative. 
SC The 5C is (garble) high. 
CAP Roger, 5C (garble) high- 
SC D high. 
'; ;\ 7' (: 0 )I Roger, D high. 
5'3 (garble) SD: 6.4 is high, hB is high, 

6~ is 5 volts, 6P is (garble) high. 
CAPCOM Apollo 8, Houston. Roger, Understand 

5Cand 50 are pegged high, 6k and 6D are pegged high, 6 
Charlit:- is 5 volts, and 6 Delta is pegged high. Over. 

SC 'That's roger. 
CAPCOM Apollo 8, Houston. 
SC Roger, go ahead. 
CAPC(??l Apollo 8, Houston. he're silowing quad 

A running a little bit warmer <hart the other quads. If )0?&9 
remember, I mentioned before xe were coming into a period 
of time here where we were going to spend a lot of time 
with no PTC going We'd like for you to try to favor quad A if you can, in the shade and do whatever you can to keep 
that temperature from getting out of hand. Over. 

SC Roger, I'm only reading 121 on quad A. 
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CAPCOM Roger. 
SC Quad 4. i.s the higbrjl temperature we 

have. 122. 
"AP Roger, Frank. ;;I? are more interested in 

the tank temperatures than the quad temperatures. Over. 
SC Roger, I understand and listen, if you 

think it is that important, will just keep PTCing it and not 
do anything-. 

CAPCOM Negative. It no sweat riglit now. we : re 
watching it and we just wanted to let you know that this 
thing is being looked at. If we get anywhere near 3 sit-:ation 
3; ?t e r e we feel we olJght. to change, we'll go back ta PTC or 
$:ool it.. 

SC Roger, thank you. We'll do our best but 
it is kind af hard though. you are sort of subject of 
. . . geometry,. Where ever the stars and the moon happens to 
be, that's where you point. 

CAPCOM Roger. We understand. We're going to 
keep an eye on it down here and we'll keep you appraise.!.. 

SC Thank you. 
CAPCOM Apollo Houston. 
SC Houston, this is Apollo 8. 
CAPCOM Roger, pass the word to jim that on these 

MARKS that are coming up, it is pretty important that he 
remember to recnrd his Delta R and Delta V and trunnion-. We 
are working low bit rate down here, so we're not going to be 
able to record that data from here. Over. 

SC We are recording them all, 
SC Houston., Apollo 8. Did you read that we 

are recording all the Delta R and Delta V and trunnion, 
CAP C ii M Roger. (garble) 
s C‘ Jerry, this is Apollo 8. 
CAPCOM Roger, go ahead. 
SC It looks like we have . . . . . . . . . . directly 

ahead on top of us. 
c 2.12 c 7 !"I Roger, we understand but tank temperature 

is holding steady, so we are alrinht. 
PA0 This is Apollo Control, Houston. The 

reference to quads that dealt with the reaction control subry,;tem 
engine quads. From the ground we had a reading, or have a 
reading, from quad A which indicates that it is a bit abnvo the 
temperature Jelrel of the other quads, some 7 degrees. We will 
be watching this and taking steps to balance the cempe.r-cures, 
So at 1gO hours 17 minutes into the flight of Apollo 8, this 
is Apollo Contrcl, Houston. 

END OF TAPE 
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PA0 This is Apollc Control. Housi.:~n at 
IOd hours 'ib. minutes ir.to t!-tc flight OF Apollo 8. Ihe 
Apollo 8 sp;lcecrai; at rkik, tlm,~ is 175 220 nautical miles 
away from earth. At 1Ci1 hours 47 minutes t7 seconds t he 
Apollo 8 spacecrafir with its crew passed back into the 
earth's sphere of influence. It's current. velocity rslai:ive 
to the earth currently reads 418Ll feet per second. At this 
time we are in the process of undergoing a change of shiff. 

. Clif C_harleswo rth and his team now comin 
t----- our last report 'we have had severad8Yzis Since from the 

crew and we are going to play those for you now. 
CAPCON Apollo 8, Houston. Over. 
SC Go ahead, Houston- Apollo 8. 
CAPCOY Roger, Frank. The helium Tank tempera-- 

ture that we are watching on quad A has only gone up 1 degree 
in sli this work that you are doing. So, we don't consider 
it to be to terribly serious. what we would like to do, 
as soon as you finish this P23 work, is rather than gc 
back into PTC let's just roll her over 180 degrees and 
put quad A on the cool side, and hold it that way until 
your next activity comes up which is around 102 30. Over, 

SC Okay. Fine. 
SC it should be getting cool now, Jerry, 
CAPCUH Roger, Frank. So far we haven't seen 

the temperature curve back down again. We expect to set 
it though. 

SC Houston, Apollo 8. 
CAPC3M Apollo 8, Houston. G 0 . 
SC Roger. Give us the word when you want 

i; c 'SC* ;Tlaneuver back here before that time that you (garble). 
r;,lFC,I:M 'Wilco. 
CAPCOM Apollo 8, Houston. 
SC Go ahead, Houston. 
CAPCOM Roger, Frank. We have some data that 

was missed on your P23. We'd like you to read it down YO 
us if yes have time. 

SC Roger, we will in just a minute. 
CAPCOM Roger. 
SC Go ahead. What do you want? 

6‘ 77 
? 

CAPCOM Rogern On star number 2, the sixth . L- 
mark, we missed delta R and delta V. 

SC 
to do this? 

./&xth mark, that's - did Love11 pay ' 
YOU Come on Carr, come clean. Did he ask you 
to ask for this? 

CAPCOM 
> Who? 

SC .Jim Lovell. 
CAPCQM Xegative. We really missed it. 
SC It 's all zeros and all zeros. 
CAPCOX Roger. All zeros , all zeros. Okay, 
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on star number 7, we lift the trunnion on marks 1 1, and 
3. 

SC On 1, trunnion WA5 OjL35. OF 2, it was 
03240. On 3, 0324i. 

CAFCOM Okay, Frank, and ehen the last one is 
on star number I.. We missed the trunnion on mark 5. 

SC 04064. 
CAPCOM Roger. 040h4. 
SC Righto. 
CAPCOM Thank you, Frank. 
SC "fvu're welcome, Terry. 
CAPCOM That Love11 is getting pretty proficient r/ 
SC Not bad. 
CAFCOM Apollo 8, HcTuston. 
SC Go ahead. 
CAPCOM Was that last number you read down to 

me mark 2 cn star number l? 
SC That's right, star number 1, mark 2. 
CAPCOM Roger. Thank y2u. Now that one 

got you on guidance. 
SC Okay. 
PA0 Now this is Apollo Control Houston. 

Since the black shift is shortly leaving duty, we thought 
at this time that we would summarize the activities that 
we saw during this g-hour period. When Glynn Lunney's 
black watch came aboard, we were very pleased to see a 
Christalas _-. -- tree, a-lighted Christmas tree -- ._- here in the --- 
Mission Control Center which we understood wasplaied up 
sometime following the transearth injection burn. The 
skfft itself was one of relative quiet. When the black 
team oi contrsllers took over, sill Rndcrs was awake. C u i' i n g 
m(-Yi; ; i-:f the period, the spacecraft was flying in passive 
thermal coatroi attitudes. Shortly after taking oarer, we 
placed several calls in the blind to the spacecraft, This 
was not a matter of concern. In f3ct, it was more a matter 
of curiortsi ty since we were receiving telemetry solid in 
g 0 t t i c-1 g t 0 :ht? spacecraft very easily with commands, The 
solution came when iihe ground reached B-ill Anders and ir 
turned out that thy slL.tuation was probably one of a 1oo~s.e -. ._ ~_~~.~ -- _ ..-. 
Cotnlitoh. Shortly thereafter, spacecraft Commander 
Frank Barman and Jim Love11 awoke. And Anders took a 
short-acting sleeping pill and reeired- ;i c' passed alonp a 
fligb,t pian updaLe to the crew tha? put the first midcourse 
correction at 104 hours with a delta V of 5 feet per 
second. This burn of a very short delta, a very small 
delta V, we should say, is formed perpendicular to 
the vadius factor and this would make it rougnly perpendicu- 
lar to the flight path itself. A little later, Jerrjr 
Carr, our Capsule Communicator, tried his hand 
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again as a newscaster and, in fact, passed up a coupie of 
newscas+;s during the period of little activity. One based 
on wire service copy, the other based on a copy of the 
Houston Post. Then Command Module Pilot Jim Lovell, exer- 
cised a computer program. Computer program number 37, the 
return-to-earth program onboard to practice onboard compu- 
tations for midcourses. There was considerable conversa- 
tion played back and forth between the Mission Center and 
the spacecraft regarding this activity. A little later, 
Jerry Carr relayed the family Christmas messages to Frank 
Borman and Jim Love11 who were awake at the time. Bill 
.? n de rs undoubtedly will receive one later when it's estah- 
'blshed that he is awake. As we mentioned earlier, we 
reached the Earth's sphere of influence at 100 hours 47 
minutes 47 seconds, only a short while ago. Although this 
event took place only a short while ago, most of the morning 
as we viewed our space digitals display, we were reading 
them in terms of Earth reference. And the latter part of 
our shift, Jim Love11 worked again with the computer. On 
the onboard guidance and navigation system, we should say 
rather. In program 23, the cislunar navigation program. 
As you heard toward the latter part of the shift, we 
started looking at temperatures on quad A of the reaction 
control system. And the temperatures in the service 
module reaction control system quad A have been running 
about 10 plus degrees warmer than in the other three quads 
In order to maintain balance temperatures between quads and 
to avoid reaching any thermal limits in the propellant 
tanks, prspellants the spacecraft just shortly before our 
f .i ri g 17 + control team went off duty . . . 

. ,, __ ^~_ _“^_. -...._ - _.-.--..“_ - _-- -- 
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it was maneuvered to place quad A on the shady side. When 
it will be maintained in this attitude until our next 
period of work activity emerges, So, at this point, with 
no news conference or change of shift schedule, change of 
shift briefing scheduled, ,,F_light Director Glynn Lunney would ____ A---- 
like to extend to all v-9 newsmen from all parts of the 

'--country a very merry Christmas. And a/t 101 hours 5 minutes 
2 seconds into the flight of Apollo 8 

1 
this is Apollo 

Control Houston. 

END OF TAPE 
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PA0 This is Apoilo control Houston at 101 hcurs 
17 minutes into the flight. and the Green team has taken over 
here at the control center. 
In the last few minutes we have noted 
down here on the ground temperature QUAD A are reaction ccnty~ol 
system 4-way motor on the Service Module called Quad A is showing 
a slight rise in temperature it's about 10 degrees above where 
it should be. The other Quads are running 70 to 75 degrees 
quad A is presently reading 86 degrees F. So we ask Frank 
to roll the spacecraft around and put Quad A in the shade 

.\for a while. Trying to bring that"-E%perature aown. We are 
going to watch it, as yet it has not dropped. Here is some 
conservation that we had with the crewman. 

CAP COM Apollo 8, Houston you are back under our 
influence again. Over 

SC Very good. Things started speeding up 
now uh. 

CAF CD?1 foger. You have been in for about 20 minutes. 
SC Very good. Jerry this is Jim. 
CAP COM Go ahead, Jim. 
SC Find out if the guidance group cf a 

midcourse manuver of minus 4.8 dextant daugher (?) 14 hours 
would be better than the 15 we're doing capable of first. 

CAP CO:< Okay minus 4.8 
SC Right 
CAP COM We have already started checking on it 

Jim. I bet you think that P37 passed us. 
SC Big brother is watching. 
CAP COM Afirm 
SC Houston, Apollcr 8 
CAP COM Apollo 8, Houston 
CAP COM Apollo 8, Houston Go 
SC I just wondered how Jim . . . . is doing. 
CAP COM We have seen no improvement as yet Frank. 
SC Alright here is a ._ 
CAP COM 86 degrees 
CAP COM Apollo 8 Houston 
SC Go ahead. 
CAP CCM Ab roger, Frank we are going to arrange 

a range sequence -now? We-wou-1-d 1.ike to keep corn on the net 
for about 3 minutes. 

CAP iOM Over 
SC Very well 
PAG This is Apollo control Houston, here at 

101 hours 19 minutes into the flight and that brings us up 
to date. 
End of TAPE 

s. .“. -..- _---_--d 
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PA0 This is Apollo Control Hcuston at 101 l--su-s 
40 minutes. The next television transmission is scheduled for 
104 hours 15 minutes. In about 2 l/2 hours from n.ow. Silouid 
make it about 3 o'clock Houston time. That's pretty close 
we will refine that a little later. The rise in quad A is 
that we noted earlier is not, is no panic situation at all. 
It's about 10 degrees above whxwe plot that ic should bX' 
We have rotated the spacecraft around held it on the dark 
side for awhile. And now the crewmen have been advised 
to go back to passive thermal control, that gentiy rolling, 
barbequeing kink of motion, to see what effect that has 
on the, Wh, Quad A still running about 85 to 86 degrees. 
Here is the conversation which as developed over the last 
few minutes., 

CAP COM Apollo 8, Houston range sequence complete. 
Over. 

SC Thank you 
SC Helio Houston, Apollo 8. How do you read? 
CAP COM Apollo 8, Houston, loud and clear. 
SC Houston, are you reading Apollo 8T 
CAP COM Apollo 8, Houston loud and clear Zy me. 
SC I wasn't reading you for a while, but I 

read you loud and clear now. 
C.AP COM Roger, Frank 
SC I want to know what a range sequence 

desk .*. was, Jerry. 
CAP COM I was afraid you was going to ask that. 

Stand by. 
CAP COM Apollo 8 Houston, 
SC Go ahead 
CAP COM Roger, this range sequence is phenomena 

we get on down voice backup. In this mode the ranging and 
the voice share the same channels so we have to periodically 
check and make sure that they are not interfering with each 
other. Over. 

SC Thank you. That's a very education, 
CAP COM Roger. We are learning a little bit 

down here too. 
SC I hope you are studpng reentry. 
CAP COM No we're fat on tho'se Frank. 
SC Roger. _- 

CAP COM Apollo 8, Houston. 
SC Go ahead, Houston 
CAP COM Roger, Frank 

We would like for you to go back into PTC now. Your he?.idn 
tank temperature is still holding about the same. and 

--..- -- s..,,. “1,“_-.. -_-- .̂ , ,̂  --- ., I 
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CAP COM We are going to try ta PTC to you and 
things out. Over. 

SC Okay 
CAP COM Apollo 8, Houston 
SC Go ahead Houston. 
CAP COM Is Jim listening? 
SC He's not here right now. 
CAP CC'M Roger. Trying to let him know that we repaired 

;"is latest P37. ai And these vectors have converged ti:, they are 
very, very close now. 

SC Yau'r saying that your state vector and 
our state vector are very close. 

SC That's affirmative, Frank 
SC L s that right Jerry? 

Okay 1'11 start a thank you (?> 
CA? COM Roger 
CAP COM But don't let his head get big. 
SC Don't worry, it would be impossible to 

live with. He always was pretty sharp. 
PA0 And this is Apollo Control Houston again 

we got a little quiet period here, so lets run through some 
of the charts this morning for this afternoon. The cabin 
temperature of the cabin pressure is 4.9 pounds per square 
f. n c 1-l . We are looking at a cabin temperature of 78 degrees 
24 n d y- sterday I think we ran between 79 and 77. showing 
preseiltly 29 pounds of waste water aboard. Have 37 pounds 
of cx' f~;'.inp: wrr.;er which means a full tank. _.IC- In our oxygen 
q o <II : I r: .i e s well up there, oxygen tank one .is 68 percent 
0 x y g c il q uantities in two is 68 percent, Hydrogen quantities 
is 52 pesccilt in tank one and remaining 54 percent in tank 
two. Great shape there. Temperatures on the cryogenic 
oxygen is *:i.x:i,.; l:& for tank one and minus 187 tank two. 
an & 1; ,rii~-og;e~i tailk one temperature is minus 413 degrees F 
Tank two mi:lus 414 degrees, In the weight department, Apollo 8 
contZ.nues to lose weight at a very dramatic pace, Cause before 
we went inSo Lunar Orbit just prior to our L,unar Orbiting 
insertion burn, we had something on the order of 63 000 pounds 
While orbiting yesterday, we were down to 45 000 pounds 
Today after our transer injection burn we'XZ?i% down to 31 739 pounds. 
.Qnd we will continue to see that reduce as we get close-me 
and particularly when we drop that service module. just prior 
to reentry. So all in all in 101 hours 47 minutes this is 
that's our status this is Apollo Control Houston. 
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PA0 This is Apollo Control, Houston at 102 hours 
12 minutes into the flight. Frank Borman's family, his parents 
his wife, k,is two boys are in the Control Center and they just 
got a Christmas nod relayed to them from Apollo 8 by Mike Collcns. 
Here's how the conversation went. 

CAPCOM Apollo 8, Houston, say again. -1' 

SC Mike, we lost lock and Bill hit command 
< ,";J 

. y 
reset to get the lock back on again, but youlre welcome to the '2 
antenna. i 

CAPCOM Okay, Frank, thank you. T_, 
SC Houston, Apollo 8, over, 1 f 
CAPCOM Apollo 8, this is Houston, go ahead, ).' 9 

SC Good morning, Michael. I -+ 
CAPCOM Good morning. 

-/$(& fj 
7 

SC (garbled) i * ,J' 
CAPCOM Apollo 8, Houston, you've got a lot of i r$ 

back ground noise and about unreadable. 
a better OMNI. 

We're trying to 'get 'Q,F 
Apollo 8, Houston, how do you read, over. 

SC Loud and clear. 
+(s'; :L' 

CAPCOM Okay, you're loud and clear. Is this B/ill? * "rsL 
SC Non other. i 
CAPCOM I got a message for you while you were' 5 

8 

asleep. Valarie said to t-e.11 you that she and the kids/are 
leaving for church abotit--l1:30 and eagerly awaiting yocr ui 
return. She said presents are magically starting to a pear 
under the Christmas tree again so it looks like a doub e barrel 
i; h r i. .s il in h s , over. 

5 i.: You can't beat a deal like that. 
Ct,.-sc::i,mas -1:: your house today? 

<;; i'C(-JM Early and busy as usual. 4 

ti was 

'/ ;hfj;, 

you guys ase UP there, and he said who's drlvlng 
----'--ST- 

__~ ____.___ ___.. ~..._. 
That's a good wstion. 

;+z 
-- - --- ____ - - .-I -..-_. - ___._ -.~ 

ryy+$$; - 
Necrtall it; :loi;-,g i:r,st m~i~~A-d-~~vin~ right now. 

$ i;r i- .. -T------- ~--- c. r-3 1 I, b ."i s a" d g a 5. n . 
&&"' P ,~ L SC _I_ think Isaac Newton is doing most of the . 

! ,i- ,' ,L, _&xiviug~r,i_ght. now. 
6 ji,:. CAPCOM----‘--Rbger, we copy. 

~&lb SC Give Valarie and the kids a Merry Christmas 
for me, Mike, and tell them I'll see them here in a while. 

CAPCCM I sure will, and you might tell Frank that 
:f he"s . i 

7 
got a n y m eF<a 2 e7 -hei <-d-v--- pe0pm-e about 13.-i-estaway. 

SC 

hf 
tii"s ' 

He said bah hum bug. ----.- Howdy, how are you'll? 
CAPCOM You've got a w%ole row of smllingEZ55s in - 

:. -he back room, Frank. 
SC Very good. Will they be proud of me, I'm 

rjsing the . . right now. 
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CAPCOM Don't over do it. 
SC I won't. 

END OF TAPE 
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PA0 Apollo CcnCrol iiouston, here. 102 hours 
29 minutes in the flight. couple of points we should mention 
for one Quad A the temperature that we reported earlier to 
peak up to 86 degrees now it'? way down. Drop one drgx.ee it 
is now 85. And that drop has taken place in the past 15 minutes 
About i5 minutes ago into passive thermal control of a 
gentle slow roll did distribute the sun's heat evk+nly. Quad B 
is reading 71 degrees , Quad C 76 And Quad D like dog is 70. 
Tilis temperature meastirement comes from the helium tank which 
pressurizes the particular quad. We are planning a midcourse 
at last time iO4 hours , 104 hours even. It will be burn of 
5 feet per second. 5 feet per second. We're also planning a 
television acquistion at 104 hours 15 minutes which in relation 
to Houstol? time should be 3:06 pm central standard time . 
duration of the television pass is planned for 10 to 12 minutes, 
We do not know ,the content of the show and we have no schedule 
plans for it.'-:-Mrs 

IF-- 

Frank Borman. who with Frank's parents 
and Frank and usan's KW~ just left the control center, 
forwarded a message this morning to Mrs. tTe'-%o Commander 
and his wife Buct4er at the San Diege hospital, San Diego, 
California. The message is as follows: You have been in 
our thoughts and prayers. Your reunion has brought great joy 
to our hearts this Christmas . Our best to you personally 
to all the families under your command . Signed the families 
of the crew of Apollo 8. The message was composed and stiggested 
b y Mrs * Frank borman ~_ --- 

d 
It t<as forward by NASA Facilites this 

m u r 1: A. '1 ;-, We have s e conversation with the crew and we 
w i :i. .i i-:j i <* ,J i ; .t;r yi,d now. 

,-,i. ,~- t. Lt. L 1.; !I Apoilo 3, Kouston, Over. 
s c G:) -ihead, Houston, Apollo 8. 
c; SL p c 0 >". Kcger. Quad Able helium tank temperature 

11 a .Cj cl 'I 5' ' F f cj ve r-v S 1 igliti;/ and it looks pretty good to us now, 
s ; !'::d;!k ;r'Oi,, , Michael. 

I've got a procedure for Jim I would 
like to read up and it involves bringing the LM and the 
CMS state vectors to r-he earth servant ,.. 

s c Alright, standby 
CAP C3M Okay 
SC Getting his arrow now. 

6 &,,.‘ I 

W!:GSC' procedure is this Michael? 
CAP COM Oh its the agent of the opinions of " 3 

cur experts down here. I got it from Mr. Colossusdown at 
the MC. 

SC Very good 
I want make sure it was'nt an Aldrin 

c i *>cial. -- 
c & ;. :. 1 ? ;q I'm sorry ycu're broken up ..I ."_ 
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CAP COM *i No sig say again. 
SC Merry Christmas Bud. 
CAP COM Yeah, Merry Christmas up there Jim. 

I've got a procedure'when your are ready to copy, 
SC Okay. I just got a minute to set, just 

let me get a pei?cil and paper and I will copy it. 
CAP COM Okay 
SC Okay Mike 
CAP COM Okay, the purpose is to bring the Lm 

and the CSM state vectors to earth trail of inflight. 
Step one: Verb 37 enter 23 enter . Step two: At noun 
70, 8t noun 70, load and register 1 and 2 3 and the following 
numbers. 51, 0 0 0 0 2 register 2 5 ., register 3 0 0 2 1 0 
step 3: proceed on noun 70 comming up. Step 4: proceed 
on noun 25 to 25. Step 5: Do not proceed on noun 18. , 
Wait for 30 seconds then do do verb 37 and enter zero, zero 
enter, end of procedure. Over 

SC Okay, As I understand that the reason 
for this procedure is to bring the LM and CSM state vectors 
back to'the earth . . . is that correct. 

CAP COM That's correct. 
SC Okay, to do it we convert 37 enter 8nd 

23 enter and noun 70 load and register one. 4 balls two 
register 2 all balls and register 3 2 balls 210 Will proceed 
on that 70 and proceed on 25 and will not proceed on 18 
wait 30 seconds and we will do a convert zero zero enter . . . 

CAP COM' That's affi.rmative. 
SC I'm just kind8 curious I thought this 

was'done for us.' The computer took care of It so problem 
CAP COM Roger, you're normally it is done automatically 

Jim. Have you 23's exactly as schedule it would have been 
but it's in doubt that P23 was stopped at 7 minutes (?)... 
prior to the transition point and just had to be absolutely 
sure that completely over. 

SC .$ay . Tell Buzz, I sure could use his 
eye patch. --- -, .--- ------_ 

.--mm Roger. I understand 

;; . . . 

l -• 
end of the'procedure now. 

CAP COM That's affirmative Jim. Now at your 
convience. Did you see guidance. 'Is the flag set? We set 
it that's right. 

CAP COM Apollo 8, Houston. 
SC Go Ahead. 
CAP COM Thank you Jimmie, 'Copy your DSKY work 

there and its looking just. fine to us now. 
SC Okay- 
cap corn Apollo 8, Houston 

* 



APOLLO 8 MISSION COMMENTARY, 12/25/68, GET 1023000 CST 1:21?M 318,'3 

SC You might try to work on that that way. 
CAP COM Can you stand by Apollo 8? 
CAP COM Apollo 8, Can you standby? Try to get 

you a better antenna. You're unreadable. 
SC Alright. 
CAP COM Apollo a, Houston we are right in between 

antennas can you wait 5 minutes so we can hear better comments. 
SC Roger. 
CAP COM Apollo 8 Houston, Over 
SC Go ahead Houston, Apollo 8. 
CAP COM Okay you're loud and clear now Frank, 

Go head and say what you were going to say about program 
on it. 

They_ought get some moving out on some 
way.. .2.b-t~ _' e windows cause tXZ7-'ViXiZZ-~h~~indow 
and the 2 side wl%-&ows-feally its a shame in fact it's a!.most 
completely unusable because they got so gumped up. 

CAP COM Roger I sure agree. We copy so far in 
the windows 2 and 4 are in excellent shape and one 
and 5 are sort of mediocre and 3 is just about totally unusable. 

SC 3 is totally unusable 1 and 5 or unusalbe 
for any kind of photography. 

CAP COM Got that 
SC And Mike sure puts a . . . that puts a bad 

light on cant see where you are going. 
CAP COM .-YY+uw'rc setti-ng between two I- 

guys that wont tell you too. 
-------"4c-- ~_I__ -_ -TFX%-;-ight . You think they will share 

a :,Y 1 ndow ll?, dir . Also know the optics are very good 
, p& 

visi;)i ilty down to good visibility too so far, no coating at/all. 
/ CAP CO?? Glad to hear that Jim. 

,*' PA0 That was Jim Love11 who tag that one ,,' 
I/ 

L 
with tk:~- s e. a t e r :_) fL +- Sure is a shame when the CMP th commander 
coatmanci mu(:ule pdlot can' t see where he is going. P It's 

,p- 
a reference to the old navigatior joke. .~ I am &'naviga?or 

2nd I have a rlah+ OP.’ . Please tell me. So, we are 

,*“I all and all in good shape. 702 hours, 40 minutes into the 
flight This is Apollo Controi Houston. 

END OF TAPE 
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PA0 This is Apollo Control, Kouston, iO3 hours 
7 minutes into the flight. Apollo 8 is 169 750 miles from home. 
It's moving in a velocity of 4264 feet per second. You multiply 
by a .68, you get miles per hour. In the last 15 minutes we've 
had a good deal of conversation with the crew. And in the course 
of it, Frank Borman makes a comment, a reference about the windows. 
He says they are really a shame. We discussed them yesterday, 
and the message was immediately relayed to George Low&. And 
in the course of the ensuing discussion, Mike Collins suggest 
that perhaps the crew should have had Spacecraft 104 which is 
the next one down the line. And Borman insists no, no. He 
had the right spacecraft. AT&-it's a most interesting conversation, 
here's how it goes. 

CAPCOM Apollo 8, Houston. 
SC Go ahead. 
CAPCOM Roger, we copy Jim doing a P52, and I'm 

standing by with a maneuver pad for midcourse 5 anytime at 
your convenience. 

SC Okay, ready to copy, Mike. 
CAPCOM Roger, Jim. This is'midcourse maneuver 

number 5, and it's a RCS/G&N, and it's 317 00, not applicable, 
not applicable. Are you with me? 

SC With you. 
CAPCOM Good. 103 59'er 5286 minus 00050 plus all 

zero's plus 00001 000 334 001, five zero's 00000 plus 0019'erO 
00050 014 00050, are you still with me, over. 

SC Still with you. 
CAPCOM Good. 413020 183 charla down 064 left 06 

plus 0747 minus 16410 129'er88 36301 146 4640 north set of 
stars, Sirius and Rigel, roll 308 pitch 209'er yaw 357. Remarks 
use high speed procedure with minus MA, over. 

SC Roger, Houston. MCC 5 RCS G&N, are you 
with me? 

CAPCOM I'm with you, Jim. 
SC 31700 NA NA 103 59 5286 minus 00050 plus all 

zero's plus 00001 000 334 001, all zero's plus 00190 00050 
014 00050 413020 183 charla down 064 left 06 plus 0747 minus 
16410 12988 36301 146 4640 Sirius Rigel 308 209 357, use 
high speed procedure with minus MA. 

CAPCOM Roger, and could you go to accept please 
and we're going to send you a P27 load consisting of a LM state 
vector and a target load for MCC 5. 

SC Roger. 
CAPCOM Apollo 8, Houston, over. 
SC Go ahead, Houston, Apollo 8. 
CAPCOM Roger, we'd like to dump your waste water 

tank down to 25 percent. We'd like to do it before the midcourse 
for tracking reasons. So if it is convenent with you, if you'll 

,,_____. ..“.-.“_.. . - ,-- -.. ~~ --.- 
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start right now, we'll cillinp on down to 25. 
SC Roger, we '11 get right with it. 
CAPCOM Thank you. Apollo 8, Houston. 
SC Go ahead. 
CAPCOM Roger, 1.7~2 got those loads in and verified. 

You can go back block at your computer. &~d.-&,%U&e Lowh says- 
__'I: e 's w won that-Vix&ok~b~m-&...&+ or Spacecraft 104. 

.ou just happen to have the wrong spacecraft. ---. 
SC That Is the I wrong statement, we ve g dz-a. 

I'll clue you if it keeps going this way 
s.h5 ~~~~e~~~~~*we've got not only the right spacecraft, but 

. we've got the best spaoe_o~~af~- ----c ______ --I ~-..-r__. -- -- 
CAPCOX St'11 keep going. 

. --_ 
s c: Apol.10 8, we're starting the dump now, 

Hous ton. 
CAPCOM Apol.10 8, Houston, over. 
SC Okay, we'~.e starting the waste water dump 

now. 
CAPCOM Okay, Bill, thank you. 
SC That's a blizzard. 
C.ilP COM Roger, under:<tand. Apollo 8, Houston, 
SC Go ahead, Houston. 
CAPCGM Roger, I need a Pop-Romeo-Dog on all three 

and a ~t"r':;.:. report on the LXP. 
5 I; Roger, the LIlP's PRD hasn't moved an inch 

L:*j.t i*iL. 1. I : , ) *L, ,,f And j_ 1; il i 1 1, :: ii I one the CMP used to have, 
s t j. j. 1. !'. : Anti I j,s t hall ;ibt>:.~t 5 and a half hours sleep, 
and .1 i IV i ~2 t he p ro ce :, s t-1 !. scni:fing up a meal, and I've been 
drinking 1 ., j t s Cj f !J ;1 t bc i-n ) i’ceii!Ig good, and that's about it. 

c 4 P c: 0 ?I Cj k a y I (2 1 ! d y i > ! 1 :,;ot a PRD on the other two. 
5 . 1 .'. ~. t I; t: I-' ii;1 ! :i ready to report. The 

CMP is Z-.ii.'~::.g i .: ~'rfrn. ,; j ‘ -1 ! !LC CIDR) I got stuck with some- 
+ody e lses bxc ;..j' roads U!JW, '1;~ ikei. one reads 2.02 reins. I 
lion ' t know ' i f t he : c ; s 3 ;:.c: s b L is :- there or not. He's starting 
L. o glow in the dark. 

CAPCOM ‘I e a I1 , y 0 1.1 should have hung on to the one 
you had, It sounded a iittle bit bet:er. I copy left to 
i -ight 2.:12, .12, ar:d .64, eve:. 

SC 17 0 g e 1" . 
CAPCQM Tha~lir yoii, ::ir. 
SC 'What. have t-hey measured in our - what have 

they measured on that, L guess you would call it the PABABR, 
or PABD. 

::APCOM 2 we ' i:,! sending the boy to the back room to 
f i. LL il r? u t _ 

SC t' j !'; ;i ! : 1.1 i. 39.1 i, a I" it is, or what it's reading? 
CAPCOM 1'; i i ,) :. (I I I :, (1 ~1 n d t- h E n f h e o t he r . 
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SC We'll need both answers up here, too. 

END OF TAPE 
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SC We'll need both of the . . . up here too. 
CAPCOM Apollo 8, Houston. 
SC Go ahead. 
CAPCOM Bill's VA and VR reading that he requested 

is .13. Over. 
SC Roger. Look's like you've got a little 

discrepancy here. 
CAPCOM Yes, I agree. 
SC You ought to give those guys a chance 

to . . . and calibrate those things. 
CAPCOM Apollo 8, Houston. We've just had 

25 percent. You can terminate your waste water now, please. 
SC Okay. Will do. Believe it or not, our 

gauge is 5 percent behind yours. .- c Ap c o M -.------ Yes,Joh%mf--that he has been noticing 
that II 

CAPCOM Apollo 8, Houston. 
SC Go ahead, Houston, Apollo 8. 
CAPCOM Yes, we are going to switch antennas 

from Madrid to Goldstone in about 3 minutes. You should 
hear the glitch. 

- SC A- Thank you. Houston, Apollo 8. 
CAPCOM Apollo 8, Houston. Over. 
SC Rog. Just for information would the 

perigee reading and noun 42 be such a big minus number 
for such a small burn? We are reading minus 03137 now. 

CAPCOM Roger. Understand noun 42 perigee reads 
minus 03137. Over. 

SC Roger. We are going to program 30 after 
you gave us the target load, and I didn't think there would 
he that much of a change for such a small burn. 

CAFCOM Roger. Stand by, checking. 
CAPCOM Apollo 8, Houston. 
SC Go ahead, Houston, Apollo 8. 
CAPCOM Roger, Frank we don't think theres's 

any problem or any funnies in this perigee prediction of 
,cinus 03137. It if .0. prediction and it's not very accurate. 
Now we have taken your vector from the downlink and run it 
through a make believe Delta V maneuver down here, and we 
get precisely the correct answer. Over. 

SC Roger. Understand that you figure just 
becallse . . . it comes up. 

SAPCOM That's affirmative. The Kepler solution 
is just pretty gross 

SC Okay. I was just kind of curious. I 
could see differences when we were talking about LOI burns. 

1 . 'in:s being such a short one, I thought it wouldn't be that 
much difference. I understand. Mike, this is Frank. 
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CAPCOM Go ahead. 
SC Tell our monitoring -- see if we get 

any inadvertent engine firing for the time . . . 
CAPCOM Well, we can't when you're in low bit 

rate. We're in high bit rate right now. 
SC Okay. Can we crank up high bit rate 

and just have you take a checkout look at it? 
CAPCOM Okay. 
CAPCOM Apollo 8, Houston. 
SC Go ahead. 
CAPCOM Roger. Since you're on OMNI D dog it 

this time, we 'r-e sort of 180 out of phase for the high-gain 
antennas. We can get high gain lock then with the high 
bit rate we can be looking at those or looking for any 
justifiers, but we can't do it until . . . 

SC Okay. We will take the antennas and 
get on the high gain as soon as we can. 

CAPCOM Thank you. 
PA0 This is Apollo Control, Houston. And that 

catches us up to 103 hours 21 minutes. We're now about 
45 minutes away from a -- 40 minutes away from the burn. 
A midcourse correction of 5 feet per second. The spacecraft 
will have had its nose pointed at Scorpio. I do not know 
exactly what angle that will be in along its path of flight. 
It will apprently not be in the direct line of flight, 
It will be a slight adjustment kind of burn to have the 
effect ro move the spacecraft more to the center of a 35 mile 
corrider key hole through which the spacecraft will enter 
the atmosphere that's -- in it's final splashdown maneuver. 
At 103 hours 23 minutes into the flight, this is Apoilo 
Control, Houston. 

END OF TAPE 
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;;d A0 This is Apollo Control, Houston, at 
1 !,I 3 ‘h 0 a.1 r c 4’ J m i n u t c’ s into the flight. In the last few min- 
utes r; f.; h d ir E :-:een looking ai the Biomed data, the harness 
is switched to Jim Love11 and his mean heart rate is 
F 7 .I s " i'he hi.gh during this sample period is 59, the low bs 
t‘: "i L ti 3-s respiration rate 'is 13. Jim and Biii Anders are 
'-;:ortiy to have Christmas dinner, just after this midcourse 
~i~-z~i:tion which is to co'ne at 104 hours into the flight. 
'b '2 5 'L ";oot per second bclrn that wili have the effect of 
_ n s Z-E r i. n g 1: h e spacecraft hits more nearly the center of 
i? ki r c- n 2 r 5' corridor-, rather than the high side of it. we 
ilave some taped conversation backed up here. We'll play 
2 P- b n c^w , 

c A P c ci :* Rogers Frank. We've done some more 
:iseck:'.ng and we confirm that that is the correct keplerarian 
predit:t:ia>i on ncjun 42 minus 03137, just '.ike YOU said. 

SC 'Thank you. 
f..APC'j?I kpoilo 8, Rouston. 
SC Go ahead. 
z $~ p c: i) M Rager, we are going to be doing a 

I- ;'. n g i Cl 8 sei.;cencc:* if we can eliminate voice for a couple 
--t "f E.i?:tltes ) we would appreciate it. 

5 ;‘ i l?.oger, We will. 
:.' ;'r ‘;: ;z &r 3. {Garble) 
/-- 8. I" <' pt "2 . z_ ApoJ.10 8, Houston* OVl?lI 
-' f- Go ahead I-It-uston. 

ii Ttr.~:,?l- # 0":~ rangtng is cornpI."-te and we 
".i , : ;'! 5 ;? : ;: :J r.- i .i 17 I- 0 your thrtister firings and they show 

:. . . Over. -. . . i Y :I to l?e vc::y normai dsimp activities. 
:I :' 'l ;> <I n1i 'Jd,i. I guess -it was associated 

;. :-: ,. '* : ;7- r; (r i '? I : '1 1. . 
I i ii r;'r, -r .I)L 5. * yjnderstand. 
.'> ..J ':- :I js 5 .:.s Apollo Control, H!3uston. 

I b. k? : '7 3 '" i (1 :: :i ,' j> c !.I t e r> xntr: the flight. We will be back 
2 f I c i 7, .: ;: U '* 2 i 11 F* b ij ii I: i L: K,i ni.3 t C S e 


